
Multi-purpose Handheld
Sample Collection

Registration & Tracking Device

Multi-purpose Handheld
Sample Collection

Registration & Tracking Device

Los Alamos National Laboratory
AET-5 Homeland Defense Technologies Team

Torsten Staab and Craig Blackhart

Los Alamos National Laboratory
AET-5 Homeland Defense Technologies Team

Torsten Staab and Craig Blackhart

UNCLASSIFIED - LA-UR 06-7816



Patented Technology Ready for 
Licensing and Manufacturing

Patented Technology Ready for 
Licensing and Manufacturing

U.S. Patent Number 6.947.866 B2U.S. Patent Number 6.947.866 B2

UNCLASSIFIED - LA-UR 06-7816



Handheld Sampler GunHandheld Sampler Gun

State-of-the-art, multi-purpose sampling device
Rapidly collects and tracks a wide variety of 
samples

Radiological
Chemical
Biological

Adaptable sampling mechanism collects samples in 
various states

Solid
Liquid
Gaseous
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Handheld Sampler GunHandheld Sampler Gun

“Hands-off” design approach
Effectively eliminates the risk of human and 
sample cross-contamination

Multitude of highly integrated sensors for real-

time, electronic recording and tracking

Extensible, modular design
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One Device, Many Applications
(Select List)

One Device, Many Applications
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Emergency Response
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Industrial Hygiene
Customs / Border Patrol
Law Enforcement
Fire Departments
Military
Agriculture
Drug-Testing Programs
Food Inspection
Many more
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Inadequacies of Current 
Sampling Methods

Inadequacies of Current 
Sampling Methods

Field data acquisition usually 
done via pen and paper
No automated data validation 
often resulting in incomplete 
and inconsistent field data
Often requires time-
consuming and error-prone 
post-collection data fusion in 
office/lab
Usually requires multiple 
separate data acquisition 
devices

High operational overhead
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Traditional Method: 
Time-consuming and error-prone
field data collection on paper
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Sampling Device FeaturesSampling Device Features
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Revolutionary AdvantagesRevolutionary Advantages

Handheld device that is lightweight and mobile

Device is operated by a rechargeable battery 

allowing for 8 hours of continuous use

Sample data acquired and registered only once

Field data can be acquired 10 times faster than 

traditional methods

Minimizes/eliminates sample cross contamination 

and human exposure to hazardous samples
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Revolutionary AdvantagesRevolutionary Advantages

Data integrity is ensured through high degree of 
device automation and integration

Intuitive touch-screen interface provides effortless 
sample data collection

Fully integrated multi-media (voice, video, text) for 
sample data acquisition and management

Universal, XML-based data format is used to allow 
data export to virtually any back-office IT-system

Removable memory card for transferring data from 
device to PC
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Revolutionary AdvantagesRevolutionary Advantages

Adaptable sampling 
mechanism supports a wide 
variety of common media, 
such as swabs, wipes, 
contact plates, filter paper, 
vials, etc.
Pinpoint and track sample 
locations using built-in GPS 
and graphical information 
system software
Precisely map sampling area 
using integrated sensors
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sample media pick-up and
delivery
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sample media pick-up and
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Revolutionary AdvantagesRevolutionary Advantages

Improved sampling QC 
through real-time 
monitoring of

Pressure applied to 
sample media/object
Environmental 
temperature

Barcode scanner can read 
1D and 2D barcodes for 
sample registration and 
tracking
User can take digital 
pictures of handwritten 
labels and sampled 
object/scene
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Revolutionary AdvantagesRevolutionary Advantages

Voice recognition enables 
user to speak commands 
for automatic, hands-off 
sample data registration

Electronic scene sketching 
support

Enhanced sample chain of 
custody support through 
software and hardware 
based authentication and 
encryption
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crypto button/key
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crypto button/key
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Revolutionary AdvantagesRevolutionary Advantages

Ad hoc air sampling 
[optional]

Wireless data transmission 
[optional]

Area being sampled is 
calculated using real-time 
tracking of sampling 
motion/patterns  [optional]

Improved sampling QC

Voice memos [optional]
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motion/patterns  [optional]

Improved sampling QC

Voice memos [optional]
Example of air sampling of 
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Pocket PC Graphical User Interfaces  
(Set 1 of 3)

Pocket PC Graphical User Interfaces  
(Set 1 of 3)

to Set 2to Set 2

Start-up / Login
screen
Start-up / Login
screen

Initial sample batch,
collector, and location
acquisition form

Initial sample batch,
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Sampling location
acquisition form
Sampling location
acquisition form

Sample collector 
registration form
Sample collector 
registration form
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Pocket PC Graphical User Interfaces 
(Set 2 of 3)
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from Set 1from Set 1

to Set 3to Set 3

Sample batch 
registration form
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registration form

Electronic compass
& sonar measurement
form
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GPS data 
acquisition form
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Real-time 
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Pocket PC Graphical User Interfaces 
(Set 3 of 3)

Pocket PC Graphical User Interfaces 
(Set 3 of 3)

from Set 2from Set 2

Sample / scene
image acquisition
screen

Sample / scene
image acquisition
screen

Notes / comments
input form
Notes / comments
input form

Electronic scene 
sketching form
Electronic scene 
sketching form

Memory card data
export screen
Memory card data
export screen
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Geographic Information System (GIS) 
Interfaces

Geographic Information System (GIS) 
Interfaces

PC and Pocket PC
versions allow user to 
track sampling 
locations graphically

PC and Pocket PC
versions allow user to 
track sampling 
locations graphically

Yellow boxes represent sampling location markersYellow boxes represent sampling location markers
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PC Graphical User InterfacePC Graphical User Interface

Sample registration formSample registration form Sketching, imaging, and real-time force
display screen
Sketching, imaging, and real-time force
display screen
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ConclusionsConclusions

Faster, more accurate sample collection (speedup of 

10x or higher)

Minimizes risk of sample cross contamination 

Minimizes exposure risks to sampling personnel

Simplifies field logistics and sample data acquisition

Provides plug-n-play architecture to fit many domains

Reduces required sampling staff by up to 50%

Low total cost of ownership (one integrated device 

instead of n standalone field devices)

Faster, more accurate sample collection (speedup of 

10x or higher)

Minimizes risk of sample cross contamination 

Minimizes exposure risks to sampling personnel

Simplifies field logistics and sample data acquisition

Provides plug-n-play architecture to fit many domains

Reduces required sampling staff by up to 50%

Low total cost of ownership (one integrated device 

instead of n standalone field devices)

UNCLASSIFIED - LA-UR 06-7816



ContactContact

For Licensing Information
Veronique Longmire
Phone: (505) 667-7539
Email:  vero@lanl.gov

For Licensing Information
Veronique Longmire
Phone: (505) 667-7539
Email:  vero@lanl.gov

For Technical Information
Torsten Staab
Phone: (505) 665-7345
Email: tstaab@lanl.gov

Craig Blackhart
Phone: (505) 665-6588
Email: blackhart@lanl.gov

For Technical Information
Torsten Staab
Phone: (505) 665-7345
Email: tstaab@lanl.gov

Craig Blackhart
Phone: (505) 665-6588
Email: blackhart@lanl.gov

UNCLASSIFIED - LA-UR 06-7816



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


